Outline of the talk
The equations
The strong form
The related weak formulation is −(div u, q) = (g, q)
EFEF 2010 -p.8
The problem setting
The Brinkman problem lies between the Stokes and the Darcy problems
For the Darcy case, we have the pairing
A non-conforming approximation for the Stokes part The FE spaces
We use the BDM spaces of order k
This pairing satisfies the equilibrium property
Only the normal component of the flux is continuous EFEF 2010 -p.11
Nitsche's method
To get a stable formulation, a modified bilinear form is introduced
.
Original idea due to Nitsche in the 70s
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The mesh dependent norms
For the flux u we use
For the pressure p 
A priori results
We have the following quasioptimal result
The constant C is independent of the parameter t Assuming sufficient regularity, this gives optimal convergence rates for all parameter values Noteworthy: a superconvergence result for the pressure EFEF 2010 -p.14
The postprocessing method
Optimal order convergence for |||u − u h ||| t,h + |||p − p * h ||| t,h : h k+1 rate in the pure Darcy case t = 0 h k rate in the case t > 0 → optimal rate for Stokes 
Convergence test
The problem changes numerically at t = h! 
